Iliffusion. f'ermtddity and Solubility of
Hydrogen in Pd-lat.%Er, Pd-lat.%Dy Alloys A . I). SIJI:UOR. 11.. 1). KIIZZIAKO\', G. E, KAGAN and v. v. I.OHANOV. Fiz. Met. Metulloved, I 98 I , 51, (21, 3 5 4-3 5 6
Studies of the temperature dependence of the coefficients of diffusion, permeability and solubility of Hz in iat.7Er-Pd and ~at.?;Dy-Pd alloys were performed at 590-1073K. l'he effect of internal oxidation on H, permeability mas also studied. [95] [96] [97] [98] [99] [100] [101] [102] [103] [104] Electrical resistivity @) of Fe-I'd alloys containing 0.5, 1.0, 3.0, 7.9, 10.0 and 11.4 at.'TPd was studied at increasing and decreasing temperatures between 77 and 125oK. The a-y transition exhibited hysteresis in the electrical resistivity. The temperature region for the a-y transition can be slightly affected by the heating and cooling rates. The metastable phase in higher concentration I' d alloys is observed from an irreversible shift in the p data for Fe-Pd containing 7.9, I 0.0 and I I .9 at.7.Pd.
In Vitro Corrosion and Tarnish Analysis of the Ag-Pd Binary System
.I,, ti. \'AIIY~' ANA'sHAN and A. IIRhSAv, J . Denr. Res., 1981, 60, 13) , [707] [708] [709] [710] [711] [712] [713] [714] [715] Ag-Pd alloys were characterised by anodic polarisation in Ringer's solution and alternate immersion in 0.57 Na,S solution. Alloying with I' d reduces the chloride corrosion and sulphide tarnish of Ag, and the Pd rich cornpositions of the alloy show stable protection over a wide range of potentials. Intermediate compositions show a potential region for breakdown of protection and subsequent passivation at higher anodic overpotentials. The Ag rich compositions have little protection or passivation tendencies.
High-Temperature Effects of Shape Memory in TiXi-TiPd Alloys
CHIXNOV and IV. ti. KOVNEKISTII. Dokl. Akad. Nauk
Studies were performed on high-temperature (to 5ooOC) effects of shape memory in 'I'iNi-TiPd. The results showed a practically full shape memory at high temperatures, after significant (to 4-57) preliminary deformation of the alloy. The discovered effect increased a number of possible applications of the appearance of shape memory and explains reversible deformation during martensitic conversions. [ P ( C,H5)3I The cathodic galvanostatic reduction of thick oxide films on Pt was studied in HF, HCIO, and H,SO, solutions at 25OC as a function of the current density and acid concentrations. The thick oxide film was completely reduced at a single potential step of 0.6V in HF solution and also in very dilute HCIO, and H,SO, solutions. The effect of H S q on the reduction of the inner-layer oxide was stronger than that of ClO, and the effect of F-was very weak. The oxidative catalytic behaviour of (bpy)dpy)Ru02' and (trpy)(bpy)RuO2+ (trpy is z,zf,2"-terpyridine) has been transferred to electrode surfaces by depositing thin polymeric films containing the (bpy)JH,O)Ru" group bound to poly-4-vinylpyridine. Upon oxidation to Ru" catalytic currents are observed. Below pH 4, potentials for the redox couples change with pH as expected, but not from pH 4-9.2 where the unbound pyridyl group becomes deprotonated. This allows the deposition to be observed, and the cyano ions were seen to be permanently bound in the films by a Fe-Ru dimer. (58071, (576) (577) Photodissociation of ultrapure, high pressure (1-8 atm) H,O at high temperatures (roo-160°C) occurred under vacuum conditions, with Ar gas as carrier, on a single crystal wafer of SrTiO, with a thin Pt coating, when illuminated by a Hg discharge lamp. The photoreaction was highest when the coating was transparent, and the photon energy was higher than the bandgap energy (3.1 eV). After -1 0 hours the H, production rate drops because of equilibration of production and recombination rates and surface poisoning. This work did not involve an electrolyte and the surface is accessible to UHV analytical surface techniques for examining the reaction mechanisms. The photoreduction of a homologous series of amphiphilic viologens (C,MV2-) using Ru(bpy):+ and Zn tetrakis(N-methylpyridyl)porphyrin(ZnTMPyP4+) as sensitiser was studied in H,O and aqueous solution containing cationic micelles, to establish pathways preventing back reactions. On reduction the relay acquires hydrophobic properties leading to rapid solubilisation in the micelles, and the thermal back reaction is impaired at least 500 times. The intermediates had high stability and the lifetimes were long enough to allow the intervention of ultrafine Pt particles as the efficient catalyst to couple three relays C,,MV2'-C,,MV2' with light induced H, production from water. The effect of electrolyte composition and electrolysis parameters on the composition and quality of deposited Pd-Ir layers was studied. The I'd-Ir alloy layer from the ammonium-trilog electrolyte exhibited high wear resistance and low internal stress. Technological processes for depositing I'd-Ir alloys from ammonium-trilog electrolytes can be used in the production of coatings for the collector of d.c. electric motors and in contacts. The use of Pd-Ir alloys instead of I' d lavers increases the reliability of electric contacts. The structure of a probe for high temperature detection in water-cooled nuclear reactors is discussed. The probe measures impedance between two electrodes in the space between three fuel rod simulators giving the steam : water ratio. Base materials for brazing including platinised Al,O,-Pt and platinised A1203-Ir whch with 72Ti-28Ni and 49Ti-49Cu-2Be filler metal composition had excellent wetting with no visible cracks. Steam corrosion testing, including high temperature steam exposure of 3041, stainless steam joined to Pt on Kovar sheet was examined. A ceramic-to-metal seal of platinised AI,?, cermet insulator brazed to a Pt transition material, with a filler of 49Ti-qgCu-zBe was used in the probe. Propane and propylene were used to test the effects of SO, on the oxidation of saturated and unsaturated hydrocarbons over Pt/Y-A~,O, catalysts in a flow reactor. SO, in the feed gas enhanced propane oxidation but suppressed propylene and CO oxidations. This is due to the formation of surface sulphates on y-Al,O, after the SO, adsorption and oxidation and their effects on the chemisorptive properties of the Pu'.i-;\l,O,. These sulphates may enhance propane oxidation by increasing its dissociative adsorption on Pt and suppressing CO and propylene oxidations by decreasing the associative CO and propylene adsorptions on Pt. [208] [209] [210] [211] [212] Studies of the stability of Pt, Pd and Ni supported catalysts against S were performed during I-hexene hydrogenation. Stability of the catalysts did not depend on the Na content, the degree of dealuminisation of the Y type zeolites, rnordenites, or on the nature of the support. The increase in activity of S containing metal catalysts with the increase of decationisation of the supports is connected with the stabilisation of more dispersed compounds.
PHOTOCONVERSION

Visible Light Induced Water Cleavage in CdS Dispersions
LABORATORY APPARATUS 4ND TECHNIQUE
HETEROGENEOUS CATALYSIS
Design Factors of Dual Bed Catalysts
Prod. Res. Llev., 1981, 20, (I), 23-31
The effect of various design parameters on the performance of dual bed systems was studied. For front bed catalysts, in which Rh is very active, neither Pt nor Pd adds to the warmed up CO or HC conversions. Pt and Pd affect the NO conversion activity of Rh, deteriorating rich and enhancing lean conversions. Pt and Pd assist Kh for lightoff. The three-way durability performance of Pt and Pd is poorer than that of Rh. Increasing the noble metal loading of the rear bed increases the warmed up durability of the dual bed catalyst. Poisons are unequally distributed with P and Pb collecting heaviest on the front bed and S heaviest on the rear. The kinetics of hydrogenation of 1,3-and 1,5-cyclooctadiene, cyclooctene and of 1,5,9-cyclododecatriene stereoisomers and cyclododecene were studied on Pd/AI,O,, Pd/C and PdCaCO, catalysts in n-heptane solutions at 3ooK and H, at atmospheric pressure. The kinetic constants were obtained by relating the experimental data to a kinetic model in which the partial reac.' 'ions are assumed to be first order. Phys. Phys.-Chim. Biol., 1981, 78,(3), 241-245 The metal surface area of Pdnylon-66 catalysts was measured by hydrogen-oxygen titration. The presence of Pd crystallites was observed inside the nylon carrier. MIost of them had a mean diameter of -30& thus confirming the Pd penetration during catalyst preparation into the bulk of the nylon carrier.
Hydrocarbon Conversion Heactions over Platinum-Ruthenium Alloys Supported Catalysts
Catalytic properties of Pd/nylor, catalysts support the hypothesis of a modification of metallic sites resulting from an interaction between Pd and nylon. The effect of AI,O,, MgO, TiO, and SiO, supports for Pd, Rh, Ir and Ru catalysts was studied on the formation and stability of isocyanate species in the NO + CO reaction. Isocyanate formation occurred easily on 'I'iO, supported metal, but very slowly on SiO,. The location of the isocyanate bond hardly depended on the metal, but was strongly influenced by the support. The isocyanate was relatively unstable on M/TiO, but was extremely stable on WSiO,. .I'he results were explained by assuming that isocyanate forms on the metal, but migrates rapidly onto the support, which thus determines its behaviour.
Catalytic Synthesis of 3-Substituted
Indoles Using CO as Building Block and Supported Rhodium as Catalyst I A N and A. RONFAND, J. Chem. soc., Chem. Commun., 1981, (3), 82-83 Under hydroformylation conditions, using Rh/C as catalyst, 2-nitrostyrene is directly converted into skatole in -70% yield, by a reaction involving formation of 2-(o-nitrophenyl)propionaldehyde by homogeneous catalysis, reduction of the nitro-group by heterogeneous catalysis, then ring closure and thermal dehydration. Thus under severe hydroformylation conditions supported Rh can act as a reservoir of Rh carbonyl complexes and a mass contact able to activate H,, and a catalytic route to 3-substituted indoles from 2-nitrostyrenes and CO is available. [23] [24] [25] [26] [27] [28] [29] [30] [31] Studies of the bulk hydroformylation of 1-hexene with KhHCO(P@,), catalyst showed that the selectivity (disoaldehyde) increases with P g 3 concentration as well as with decreasing total pressure and goes through a maximum at 90°C. The selectivity was practically independent of catalyst concentration when the rate was not controlled by gas diffusion. At constant pressure and catalyst concentration, the conversion of r-hexene obeys a pseudo first order rate law.
Zeolite Support Effects on CO-Ku
Catalytic Double Bond Isomerization by
Polystvrene-Anchored RuCI,( PPh,), 46, (21, (255) (256) (257) (258) (259) (260) Dichlorotris(tripheny1phosphine)Ru has been anchored to diphenylphosphinated styrenedivinylbenzene copolymer. The resulting catalyst has been successfully used for isomerising allylbenzenes and ally1 alcohols in numerous turnovers. The catalyst stability was examined in several media and its performance compared with those of homogeneous RuCl,(PPh,j, and with those of Continuous Pd-Cu-Si amorphous alloy wire has been produced by a melt spinning method directly from the liquid state, The wire was supercooled below the glass transition temperature of the alloy without breakup of the stable jet stream. The wires had good shape and uniformity. The reaction at a Pdn-GaAs interface after annealing at 4 0 0 T was investigated by various techniques. An increase in optical reflectivity was observed early in the annealing sequence, and a complex layered structure formed at the interface, but Ga was seen to Platinum Metals Rev., 1981, 25, (3) diffuse rapidly into the Pt film at apparent imperfections in the film. These areas are believed to be primary sites for premature IMPATI' device failure. [305] [306] [307] [308] [309] [310] A new approach to the development of very thin Pd,Si-to-Si contacts for possible future use in ultrasmall devices is described. It is based on the principle of diluting the silicide-forming I'd metal with Si, by codeposition of these two elements onto a single-crystal Si substrate. During annealing of the layered structure, Pd is extracted from the amorphous alloy to form the metal-rich and very stable compound Pd,Si at the surface. The decomposing Pd,oSi2c is also converted to Pd,Si. In this way, a silicide is formed for wrhich only -50% of the required Si need be supplied by the Si-substrate, resulting in a very shallow silicide contact. 
ELECTRICAL AND ELECTRONIC ENGINEERING
An AES/XPS
N E W PATENTS
METALS AND ALLOYS
British Parent 1,582,582
Pt alloys which map be cast by the lost-wax investment casting method contain a minimum of 95% Pt, 1.5-3.5% Ga and the balance Au or other specified A comparison of contact resistance between I' d and 6 0 7 I'd-4orCAg and traditional Au alloys was performed. Pd and 605~Pd-4o%Ag clad inlays had low, stable contact resistance under dry circuit conditions and with roog load after artificial ageing. Au clad inlays had considerable contact resistance increases after artificial ageing. Their resistances were greater than those of Pd and 6oqPd-409Ag at the same thickness. I' d and 6o?U'd-407CAg contact alloys were equal in performance to other precious metal alloys when subjected to a hostile gas environment. British Parent 1,585.070 Electrochemical cells for detecting the presence of an oxidisable or reducible component, such as 0, or H, in a gas or a liquid suffer from background current Row which varies throughout the cell life. This is now overcome by using a I'o'I't oxide counter electrode of surface area comparable to that of the working electrode, which may be formed from Pd, Ti, %r, Y or Ni. The counter electrode used in the cell is preferably of I' d.
